Abstract
Introduction 30
The increased number of tyres stockpiled every year has created a serious economic and 31 environmental problem. Disposal sites may become places for breeding of creatures that 32 spread many diseases and can cause significant fire hazard (Zheng et al. 2008) . Consequently, 33 to deal with these problems and to save natural resources, many studies (Khatib and Bayomy Triplicate samples were manufactured for each mix. All manufactured samples were left 137 inside their moulds and covered with wet paper and polythene sheets to prevent moisture loss.
138
After 24 hours, they were demoulded and wrapped with nylon film and placed in wet 139 polythene bags and closed tightly. Then, they were moved to the humid room and kept for 28 prismatic specimens spanning 300 mm. To obtain the post-peak load-deflection behaviour, 147 the test was conducted under deformation control at a stroke rate of 0.05 mm/min and 148 corresponding deflection was measured at mid-span of beams using two linear variable 149 differential transducers (LVDTs). These were mounted utilizing a yoke arrangement. The 150 average value from these two LVDTs was used as a deflection at each load application.
151
Figure 5 illustrates the flexural testing configuration.
153
The ultrasonic pulse velocity (UPV) and dynamic modulus of elasticity were measured non-154 destructively in accordance with ASTM C597 using the PUNDIT-plus apparatus. This was 155 done by measuring the stress wave speed by the direct transmission method from transducer 156 to receiver. Then, from the measured UPVs values, the dynamic modulus of elasticity (E d ) Regarding the rubber distribution, Figure 6 illustrates the rubber distribution (at mid height of the area under the curve up to the deflection when the first crack was observed.
Results and discussion

217
The conclusion that can be drawn from Figure 9 is that the replacement of natural aggregate fatigue characteristics has been undertaken but will be presented in a separate paper. 
VSTR =
where R i =distance above the mean plane; S j = distance below the mean plane; A i or A j = shown in Figure 13 and surveyed using a reflectorless total station in order to produce 306 coordinates so they could be used as control points in the image orientation process, see across the crack after its formation (Vandenbossche 1999; Vandenbossche et al. 2014 Figure 16 ) and eventually estimation of the rubber content across this surface.
356
The resulting measurement was compared with the quantity used which was known from the 357 mix design. It was found, as shown in Figure 17 , that the quantity of rubber visible on the 358 crack surface is more than that used. Furthermore, this difference increases as rubber content 
Conclusions
364
In this paper, the effect of rubber replacement on the properties of cement stabilized aggregate 365 with emphasis on flexural properties was investigated. In the light of the findings the 366 following conclusions can be drawn: 367 1. Flexural strength, density and stiffness were reduced as a result of rubber replacement.
368
However, more ductile mixtures were produced as confirmed by toughness improvement.
369
This was further confirmed by ultrasonic testing where both dynamic modulus of 370 elasticity and UPV decreased due to the introduction of rubber particles. This indicates 371 that both the studied mixture and normal concrete exhibit similar trends of behaviour 372 when rubber is added. Figure 1 : Appearance of rubber used in this study. 
